2360 BALTHOUMTE
WH7TAT53 7% ES
AT LB

R KE [FHEE L 2—
F7x ET




HERAFERER L X — AP IERAR 5 —
INFORMATION TECHNOLOGY CEMTER, THE UNIVERSITY OF TOKYD

SA KNP ARBEEM A 4 — (1965%) - g HEK

TRAPIEREE L 2 — (19995 ~) e

. 2EEFERNBHES
C PP R AR EAE - REFRIA RIS (2010F~)

* 5
* 5

E(zﬁﬁ’]%/f/)\?# 7V - :l/l:_‘L TAVT 4> 7Z(HPCl) 1ERELES
20104~
- BAEHIRHPCRINR (JCAHPC) (20134 ~) JCAHPC

&k%ﬁ%ﬂ%ﬁ X — - BRIEHREELX— I OFP
« 2023 F108IRTE
c 1D R T L%&EH
- Wisteria/BDEC-01 ( [F1E - 7—% - FE| &R —/X—a> a2 —XT X7 L) 20214
5 A E A%
- 1IFEAH
» Miyabi (JCAHPC): 2025F 1 B ERHBFE
e T—REFERAHLEIKTTYy b7+ —L4 (mdx) :2021FE3H%E




2001-2005 2006-2010 2011-2015 2016-2020 2021-2025 2026-2030

Hitachi SR8000
1,024 GF

Hitachi Hitachi
SR2201 SR8000/MPP
307.2GF 2,073.6 GF

RRKFIFHRER
L RA—D R\
FIFAE2,600+4

55% (%4}

2024/

Hitachi SR11000
J1,J2
5.35TF, 18.8 TF

[ A e R R R
Hitachi SR16K/M1
Yayoi
549 TF

012109,
(Fujitsu)

Hitachi HA8000
T2K Todai

| WalitT0

Fujitsu FX10
Oakleaf-FX

1.13 PF

MPZ

Oakforest-
PACS (Fujitsu)
25.0 PF

*o* Wisteriac i,

¢ ¢ BDEC-01
33.1 PF

150+ PF

Reedbush-

U/HIL (SGI-HPE)
3.36 PF

[pomoea-




2001-2005 2006-2010 2011-2015 2016-2020 2021-2025 2026-2030

| | | |
Hitachi SR8000

1 NND A f‘F

SR8000

J1,J2
IBM Powerb5+

Hitachi Hitachi
SR2201 SR8000/MPP

~ o o e — N A A A o~ —

HARP-1E SR8000

T2K Todal

AMD Opteron

IR E f+t

Wa

Hitachi HA8000

Hitachi SR11000 Hitachi SR16K/M1

Yayoi
IBM Power7/

Fujitsu FX10
Oakleaf-FX

STLPRTRIL
MNAHCPU SPACR64 IXfx

13 PF

itTO MP:J?E/;\

Intel BDW +
NVIDIA P100

Intel CLX

012109,
(Fujitsu)

Oakforest-
PACS (Fujitsu)
N PF

GH200,

000
L 2 4

3.36 PF

ABGAFX,
Reedbush- Intel Icelake+

U/H/L (SGI-HPE) TRRANAISISYRANY

!f,ﬁ'_f,{'a Fujitsu

33.1 PF

Intel SPR+HBM

150+ PF

~ Accelerators

[pomoea-




0’0 Wisteria P!atform for Integration of (S_+D+L) % ;,i—{‘ j( # %Ek?pl?%ﬁgﬂ%t*yg_

o ¢ BDEC-01 Big Data & Extreme Computing CJ ’ THE UNIVERSITY OF TOKYO INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

Simulation Nodes:

Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8 PB/s

Shared File : Fast File
System Data/Learning System

(SFS) Nodes: Aquarius (FFS)
25.8 PB, 500 GB/s Intel Ice Lake + NVIDIA A100 1PB, 1.0 TB/s

7.20 PF, 578.2 TB/s

Oakbridge-CX (OBCX) (Fujitsu, Intel Xeon CLX)

> * 2019F7A~2023F9AR(ELE)
ZEFFR External . 6,61 PF, #140 in 615 TOP500 (June 2023) Z h3-Open-BDEC

gl "0 Wisteria/BDEC-01 (Fujitsu) £
o« 2alb—a>/—FE (Odyssey) : AGAFX (#17)
e T—3-58 /—FE (Aquarius) :Intel Icelake+NVIDIA A100) (#106)
« 33.1 PF, #13 in 57t TOP 500, 202145 A 14 A& A4
« (5185 T—4 -8 (S+D+L) IMEDT=OD TSy TA— L
o EFHHYV I T7EEETh3-Open-BDEC
(RIS E A (S) 2019FEE ~2023EE)

External -
Resources

*.* Wisteria

*,* Wisteria Wister
’ -

+ ¢ BDEC-01

-

Simulation Nodes Data/Learning Nodes I

W (Aquarius) WaitlO/MP e & Oakbridge= CX
5




2024/10/30

AL, G
e
aA*i’ffoz i

S A > ,,‘,~ N v

A BElstudiofH DL TR E] >

WHEP R DB

3/\/ ‘}\ﬁh

il b

- “sﬁ“’t‘ |

-

| s
Py -t, 8= : - ’ :

:
2
T

S
: gr—" . Ve, e \\ . \ s \ - L) 5 W N N ‘ 3. ";' ,,"’f
B o S )
VAN et RS N W7 N
LN I =1 (B PAW S
ﬁ Wisteria/BDEC-01, mdx
: & ABCI-3.0
N EE N Y U
SR, EEREY S’\ \ o
ey “k’\f-‘\ (Y oY

-.“1\_

-

. 2

Vo vt

THDZTFr2 /SR IBR

-

~ -
o

}




2024/10/30

BFEVATLDRAFHF RRERE

100
90
80
70
60
50
40
30
20
10
0
,@,@,@@@/\'\'\'\’\'\%\%\%\%,\%,\%,\q,\q,\q,@@ @(19(19(,9%(19519%\

4 NS R N &
?950?9900 Q@v@y} ?9900 <<®st°?\900 QQVQBQV\QQO & & 0900 &
——Qakleaf-FX =-e—Oakbridge-FX -e—Reedbush-U Reedbush-H Reedbush-L Oakforest-PACS —e—Oakbridge-CX

Utillization Rate (%)

WaitlO/MPEEE <«



2024/10/30

S FRFACPUERIEIS (20204 F)

T2

A=AT DS RA
Intel Xeon Phi
(Oakforest-PACS)

QILFAT ISR
Intel CLX
(Oakbhridgoe-CX)

ITZ-£MDDO<KY
HhEKFELF - FHEE
MEEE

IRILF—- Pz
EFHEIE AT L
FEHREE . 7ILTYX L
FERFELZF: Al

HE

FEEFA
EYEF-ERKDFE
INAF A TAITAIR
HtEEFE-BEE
T—A8%E-T—4RE1t




2024/10/30 9

HE SRR ACPUREIEIS (202045 F)

A, _ _ Tf-

S was Losq HREE. 203 L IR
; sz
7\ ~ dr] Fs
| 749 R+ ERER . e _—
IMIE - ) L FRAT IPEIL
A B ERREE O RT L
=AAE " RS 7 LT L
£MEZE [] pFL = - A
[] =

EYEF-HKAE
/\ IAILTAIA

T HEREFE-RFF
GPU%5X%4 (2GPUs/node) | GPU%4S5X% (4GPUs/node) T—ERFE- TR
Intel BDW + NVIDIA P100 Intel BDW + NVIDIA P100

(Reedbush-H) (Reedhush-L)




2024/10/30

2020 25 EMARFACPU, BGPU

N
- 10747
-7—:71

£
£ hE

WaitlO/MPEEE <«

TN DY
ek F - FEHEF
MEEZE
IRI)LF— g
ERFELFE: O RT L
FHflE . 7ILTUX L
EERELFE: Al

HE

EZEF B
EYEFE-EKDE
INAADTHITAIR
#HEHE-BEF
T—ARZE-T—42R[E1E

10



2024/10/30

2021 E4H R EAFACPU, BGPU

Odyssey, AquariuslZ8 A LI&, RB-H, RB-LIZ11A KK R

INMF
A2TH
TAIR

£MHE-
EEnZF

Odyssey i Aquarius

m TF-£DD2<KY

g HEKEIZ-FEEZE

n MHEEZE

g IRILF— Y=

g BHRE=F VAT LA

g BHREE. 7TV L

B TEHRFE = Al

u BEH

w EXFIA
EMEIZ-EARDE
INAADTHITAIR
#HEHE-BEF
T—ARZE-T—42R[E1E

HhERF S TR
PEFTIXOFP =
Wisteria/BDEC-01
~NDFEITHVEERIZ]
ATULVS

3



2024/10/30 12

20225 E 575 EAFHCPU, BGPU

INF f_aﬂﬁé'
R e il " IF-02<Y
ey B hERES. R
AR
B IxR)LE—-YEF
IEHREE: B FREE . DRATLA
Al B EHREE.7ILOYUXLA
W FEHREZE A
FILTYZ Ly . ff’é?
- e, v EXAMA
HERE e N
INAFADTARTAORX

U HEHF-REF

_ F—ARE.- T4k
Odyssey Aquarius

WaitlO/MPEEE <«



Sk AR IRIESaAL— 3y

RAKRNT B FORFT, RAEFRMREF

THEEL NINO PHENOMENON o V8 May 1

NORMAL
YEAR
Equatorial
winds gather
warm water pool
toward the west.

Coldwi

along S

Americi

coast.

EL NINO s
YEAR
Easterly winds _.
weaken. Warm
water to move
eastward.
276 280 284 288 292 296 300 304 150w oW
=11 T 1 T S
100 120 140 160 180 200 1.3 2.6 3.9 10 -3 0 i ¢ 19 14 20 25 21
NICAM: MIROG-A:
‘ Semi-Unstructured Grid ‘ ‘ FDM/Structured Grid ‘
s * Also applicable to full coupling,
NICAM- Put_data App. A multiple applications
Ag r|d I : Model procedures
NICAM- B v | ET | | 2. Send-data extraction from
ZMgrid » Amopher . the buffer, and data sending
et va&hu_;suu#ﬁﬂ@
Copy data to the buffer Draw data from the buffer Goupler procedures " R -
Grid Transformation
:Multi-Ensemble T .
+ Fault tolerance B
‘MXN Psyoﬁ;:eta—Scale 1. . Data_pack| ng Reov data
e e into a buffer A
Goupler procedures (r ntpols raw cata from the buffer
7’ Copy data to the buffe . ;
CoCo 3. Data-packing after the ﬂjfy.j:. 4. Data extraction
Regional COCO interpolation process it H{f-=s=ee==>  from the buffer (E{RIZAL - 15 T%&*’
Matsumura- P P Set time |E| AE 17 H%%IE 2

Regional Ocean Model Model procedures

Non Hydrostatic Model

COCO: Tri-Polar FDM

model

J P BB (EA- KSIEEH))

AVRIB/MPEE R




MEIaAL—I 3 - E )
AT, EXEZ=2R0

| &) Figans

Kﬂ%ﬁ%

S5 (km]

Distance [km]

Distance [km]

Distance [km]

[120s

OB DEML> T REE 0

Distance [km)]
Os . Os

40 (km)
—

100 200 300 400 500 600 700

Distance [km)

R S

BLORAMERE FRER

Bt ?-1'1 TKY. 1120 (SK-net, {#H#) N-5
oacmis
30s
T
ws 15 emis
T
. 16cmis
e AR A P
20cmis
1508 21 cmis
— ..M‘L/-\,'|‘A4|“._‘|'hr.‘/“.,\wfu‘_-ll\ul,r..\;W\,.,\,,'L,-'
A 1005 B
o " 3aoms
et bttt
e ; 0 300
EARARY FIVFHIE
——180 5
—150s
~==1208
= ----90s
e 80s
5 a0s
5
Xz
&
<
~
i
=
@ ooy
" 0.0s)/
0.02 B .
o.01 4 3 & 10 12 14 16 18 20 |
EHEM [s]

(R 14

Sedimentary Rock

AT E SR
AT RS (R - Tzﬁ)]/

Basemem |
(engineering
classification)

Sediment é

=)

D Bsdrock Y Basemgnl-
3 o (seismologica
2 Sn Se,\” classiﬁca}ion)
Earthquake
Source
10- \
20km ||

a) Earthquake wave propagation

b) City response simulation

10.25 km

Buiding

(FEM-mesh)

Sediment

s, /
Clsmig Waye

Sedimentary Rock

(FDM-mesh)

c) Resident evacuation

Two million agents evacuating to nearest safe site

14

10-50 m




2024/10/30

bRt AT R

j(hsznZ, IE'“: }l:%

FIT

Yokohama

Point G
-

CO, Plumes

Groundwater Head (m)
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(a) Tokyo Bay Model
—Large scale hydro-geological model-

Injection
Well

30 millio

(b) DDC (Diffusion-Dissolution-Convection)
—Highly non linear process model—

Local-scale
Model

Reservoir

Native Groundwater (Brine)

6 million DoF

(c) SPE 10 Model
—Highly heterogeneous reservoir model-

Producer

t

3.3 million DoF

Injector

Original
Reservior Model

Christie and Blunt (2001)
Qi et al. (2009)
Audigane et al.(2011)

CO, behavior

Yamamoto et al. (2013) (No upscaling)

$XDOF: degrees of freedom
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« PEEDR/NOY /(;:-7;)& Aquarius /(I,;(Fz_)l_\
* Fujitsu PRIMEHPC FX1000 (A64FX), 25.9 PF 25.8 PB, 500GB/s S SOBE BTROTESS 1PB, 1.0TB/s
— 7,680/—F (368,640 a7), 205v%, Tofu-D

- T—45-%8/—F# (D/L, DL) :Aquarius
o TR, BEEE
* Intel Xeon Ice Lake + NVIDIA A100, 7.2 PF
— 45/—F(Ice Lake:90%, A100:360%), IB-HDR

. —ERITAERYY—R (RRL—, H—ii—, EoH— 0 L
RyRD—o4th) IZE R O WISte"a
— 77/{)[/3/;(7_-A : _;l:t_ﬁ (j(?é":%) +%—§Eu0/mpéﬁ%§% ‘ ‘ B“Ec 01

S T = - ' External
== e E Resources
LU ."‘\ A PRI 1 1
i TR —] !‘r;m ] 5 _
External Network ‘ ‘ VAN M
NER YR T—D




S AT LSRR X FUJITSU

2ab—-33>/)—-Fk: Him®RE1EEE 25.9 PFLOPS. #2XEU/N> RiE 7.8 PB/s)

F—4.38 )k 3 1488 7.2 PFLOPS. 8 AEU\Y KiE 578.2 TB/s)

ShaBEERTIL—4 (Ethernet) GhEBRy NI —5
AAFYINR
mdx> AT A

004> )—REBIPAIVS AT

¢ _e
[

oJj4>/)—Rk

FUJITSU Server

>2ab—-33> /- REE

PRIMERGY RX2530 M5 x 20—k FUJITSU Server
HIRSREE MR (fSHEE) « 96TFLOPS PRIMERGY RX2530 M5 x 2
HWAEUSE : 7.5TiB ETERNUS DX60 S5 x 1

FUJITSU Server ﬁ?‘ﬂﬂﬁﬁﬁ%; :14.4TB

PRIMERGY GX2570 M6 x 45/—R

FUJITSU Supercomputer >2ab—332 /- R (J=K&1h Intel Xeon Platinum 8360Y
PRIMEHPC FX1000 x 7,680/ K (2059) Zy~J—7 Processor (2.40GHz, 3617) x2)
:fﬁﬁ?ﬁﬁ%’ﬁﬁg(%ﬁfg) : 25.9PFLOPS (Tofu»f‘/’i—:l»‘f\z}\D) (j_ I\a;)r:D NVIDIA A100 X 8%)

FANTFYSE : 240TiB 19232 RIE : 13TB/s 3 ?ﬁ‘}ﬁ%’lﬁﬁ%(%‘*ﬁfg) . 7.2PFLOPS

HXEUNDRIE : 7.8PB/s HBXEVEE 36.5TiB,,J‘.§=(’EU)\“>I<fI1E : 578.2TB/s

—45-F8)-FEryhI—0 3 /- &SRy EI—7 (InfiniBand EDR/HDR)

] [ |
7 SAIRYNI—1 /&Iy T4 (Ethernet)
%Ej?’f) I/:/Zj__i\ HEIPANSATL %iﬁﬂ-_} (\g¥ %IE-U‘_) (‘g¥*\y |\'j—/71 |\I./_§
MDS,MDT x1tyk ~ 0SS,0ST x16tyh Q Q <
MDS,MDT x1tyk  0SS,0ST x16tyk ' ' LEEE
e S e *s
........... e FUJITSU Server
=
v e ‘ PRIMERGY RX2530 M5 ‘ ‘ i I'i
. _ FUJITSU Server
TIPS AT L 1 FEFS TPAILSAF L : FEFS x13 ‘ ‘ w SIE ﬂ
AN~ S5~ SEEEEE : 1.0TB/s AN ~55 ~SEEERIE : 0.5TB/s (GaEIDo MAER, | PRIVERGY RX2930 M5 x 2 BDEC-01
MDS : PRIMERGY RX2530 M5 X 2 MDS : PRIMERGY RX2530 M5 x 4 b, WebT'-5llx2. AR« 42078 Y 2 0
MDT : ETERNUS AF250 S3 x 1 MDT : ETERNUS AF250 S3 x 1 F1U7407x2) ” =
0SS, OST : 2VM/CM, DDN SFA400NVXE x 16 0SS, OST : 1VM/CM, DDN SFA7990XE x 16

24

24 WaitlO/MP:BB 2
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wisiors.0 Odyssy)

T ER e
R/ —F8
WERER=E

FybD—okROo—

HET7AIL
AT L

=R I7AIL

AT s

25

25.9 PFLOPS 7.2 PFLOPS
7,680 45
240.0 TiB 36.5 TiB
6 RitAvial b—5R Full-bisection Fat Tree
VAT L% FEFS (Fujitsu Exabyte File System)
++—/\(OSS) DDN SFA7990XE
+—/\(0SS) %K 16
AL—CURBRE 25.8 PB
AN —O T —RERERE 504 GB/s
VATLA FEFS (Fujitsu Exabyte File System)
++—/3(0SS) DDN SFA400NVXE

H—/\(0SS) %
AN—URE

16
1.0 PB

AL—U T —3ER X R E 1.0 TB/s

Waitlo/MPEE 4
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Wisteria-O (Odyssey)
FUJITSU Supercomputer

Wisteria-A (Aquarius)

FUJITSU Server PRIMERGY

EOIVL - PRIMEHPC FX1000 GX2570 M6
5 . Intel Xeon Platinum 8360Y
Jotevy4 ABAFX (FA%3—k 4 :Ice Lake)
JOEyYE (A7) | 1@8+FLRALIT2 or 4) 2 (36+36)
CPU FE 35 % 2.2 GHz 2.4 GHz
M EE 4R 3.3792 TFLOPS 5.53 TFLOPS
AEYBR= 32 GB 512 GiB
AE) FHiIE 1,024 GB/s 409.6 GBI/s
JOtyvH 4 NVIDIA A100
SMZZ (B {K) 108
AER= (BEIK) 40 GB
AT FiEE (BE) 1,555 GB/s
GPU BEmEE RE (BK) 19.5 TFLOPS
BEE 8
= PCI Express Gen4 x 16L—2
CPU-GPUMRI (IL—> =Y B A A32 GBIs)
. NVLink x 122
GPURIE:# (1A H1=Y B HE25GB/s)
ABA—aARYk TofuAnéwesmz 7 D InfiniBand HDR(200Gbps) x 4




YOOz T7E

Wisteria-O(Odyssey) Wisteria-A (Aquarius)

OS Red Hat Enterprise Linux 8 (aarch64) Red Hat Enterprise Linux 8 (x86_64)
aAINAD GNU I/ \ 15 GNU OV /15
Intel 32 7\45(Fortran77/90/95/2003/2008.
C. C++)
ELEME IV (5 NVIDIA HPC SDK
(Fortran77/90/95/2003/2008, C. (Fortran77/90/95/2003/2008., C., C++,
C++) OpenACC 2.7)

NVIDIA CUDA SDK
(CUDA C. CUDA C++)

Ayt—I@IE

_ =1 @t A .
SF51) TEAEMPI Intel MPI, Open MP]



IRHE

2473

7T r—3ay

2)—)2Ib0x7

a7 HRAE1E
BR7 )

g
Wisteria-O(Odyssey) Wisteria-A (Aquarius)

SuperLU, SuperLU MT., SuperLU DIST, METIS, MT-METIS, ParMETIS. Scotch, PT-
Scotch, PETSc., Trillinos, FFTW., GNU Scientific Library, NetCDF. Parallel netCDF. HDF5,
Parallel HDF5, CMake. Miniconda, Xabclib, ppOpen-HPC. MassiveThreads. Boost C++,
mpiJava

Intel#t #5451 (MKL)(BLAS., CBLAS. LAPACK.
ScalLAPACK) . NVIDIA#1 #3547 5!)(cuBLAS.
CUSPARSE. cuFFT. cuDNN, NCCL), MAGMA

OpenFOAM, ABINIT-MP., PHASE. FrontFlow/blue. FrontISTR, REVOCAP-Coupler,
REVOCAP-Refiner, OpenMX, MODYLAS. GROMACS. BLAST. R packages. bioconductor,
BioPerl, BioRuby, BWA, GATK, SAMtools, Quantum ESPRESSO. Xcrypt. ROOT. Geant4,
LAMMPS, CP2K, NWChem, DeepVariant, Paraview, Vislt, POV-Ray. TensorFlow. Chainer.
PyTorch. Keras., Horovod, MXNet

ELT B S14751)(BLAS. CBLAS
. LAPACK, ScaLAPACK)

Theano

autoconf, automake, bash. bzip2. cvs. emacs. findutils, gawk, gdb. make. grep. gnuplot,
gzip. less. m4. python. perl. ruby. screen. sed. subversion. tar. tcsh. tcl, vim. zsh. git 7&&

Globus Toolkit, Gfarm. FUSE

Singularity Community Edition

wanompu¥ATLAB (New!)
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Jun. 2023 (ISC23)D &S *¥ 4
Wisteria/BDEC-01MD ¥ 2al—a>/—FR# (Odyssey) &E5F—4-2H/—
F# (Aquarius) (X & [ZRIE - BEE

TOP500 | Green500 | HPCG | Graph500 H(th'\%P

Eyw—xAE® | TOPS00: HEE A E_L—kjﬁi-t

(Z17H0) L-YUEtE RE (ERTTH)
Oakbrldge-CX 140 92 85 - -
Wisteria/BDEC-01 o5 50 19 5 14
(Odyssey)
Wisteria/BDEC-01 136 37 63 _ _

(Aquarius)

WaitlO/MPEEE <«



2024/10/30

61st TOPSOO List (Jun., 2023) y"

I

Computer/Year Vendor

Rmax: Performance of Linpack (TFLOPS)
: Peak Performance (TFLOPS), Power: kW

Rmax
(PFLOPS)

30

http://www.top500.0rg/

Frontler 2022, USA
DOE/SC/Oak Ridge National Laboratory

Fugaku, 2020, Japan
R-CCS, RIKEN

LUMI, 2022, Finland
EuroHPC/CSC

Leonard, 2022, Italy
EuroHPC/Cineca

Summit, 2018, USA

DOE/SC/Oak Ridge National Laboratory

Sierra, 2018, USA
DOE/NNSA/LLNL

Sunway Taihulight, 2016, China
National Supercomputing Center in Wuxi
Perlmutter, 2021, USA
DOE/NERSC/LBNL

Selene, 2020, USA
NVIDIA

0 Tianhe-2A, 2018, China

24

25

National Super Computer Center in Guangzhou

ABCI 2.0, 2021, Japan
AIST

Wisteria/BDEC-01 (Odyssey), 2021,
Japan ITC, University of Tokyo

HPE Cray EX235a, AMD Optimized 3 Gen. EPYC 64C
2GHz, AMD Instinct MI250X, Slingshot-11

Fujitsu PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz,
Tofu-D

HPE Cray EX235a, AMD Optimized 3 Gen. EPYC 64C
2GHz, AMD Instinct MI250X, Slingshot-11

BullSequana XH2000, Xeon Platinum 8358 32C 2.6GHz,
NVIDIA A100 SXM4 64GB, Quad-rail NVIDIA HDR100
IBM Power System AC922, IBM POWER9 22C 3.07GHz,
NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand

IBM Power System S922L.C, IBM POWER9 22C 3.1GHz,
NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand

Sunway MPP, Sunway SW26010 260C 1.45GHz, Sunway

HPE Cray EX235n, AMD EPYC 7763 64C 2.45GHz, NVIDIA
A100 SXM4 40 GB, Slingshot-10

NVIDIA DGX A100 SuperPOD, AMD EPYC 7742 64C
2.25GHz, NVIDIA GA100, Mellanox Infiniband HDR

TH-IVB-FEP Cluster, Intel Xeon E5-2692v2 12C 2.2GHz, TH
Express-2, Matrix-2000

PRIMERGY GX2570 M6, Xeon Platinum 8360Y 36C
2.4GHz, NVIDIA A100 SXM4 40 GB, InfiniBand HDR

PRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu
interconnect D WaitlO/MPERE =

8,699,904

7,630,848

2,220,288

1,824,768

2,414,592

1,572,480

10,649,600

761,856

555,520

4,981,760

504,000

368,640

1,194.00
(=1.194 EF)

442,010
(= 442.0 PF)

309.10

238.70

148.60

94.64

93.01

70.87
63.46

61.44

22.21

22.12

Rpeak Power
(PFLOPS) | (kW)

1,679.82

537,212.0

428.70

304.46

200.79

125.71

125.44

93.75

79.22

100.68

54.34

25.95

22,703

29,899

6,016

7,404

10,096

7,438

15,371

2,528

2,646

18,482

1,600

1,468
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Green 500 Ranking (Jun., 2023)

TOP 500 HPL Rmax Power

Henri, Flatiron Institute, USA

Frontier TDS, ORNL, USA

Adastra, GENCI-CINES, France
Setonix-GPU, Paswey SCC, Australia
Dardel GPU, KTH, Sweden

Frontier, ORNL, USA

LUMI, EuroHPC/CSC, Finland

amplitUDE (GPU Partition), University
of Duisburg-Essen, Germany
Goete-NHR, Universitaet Frankfurt,
Germany

ATOS THX.A.B, Atos, France

Wisteria/BDEC-01 (Aquarius), Fujitsu,
Japan

NVIDIA H100
80GB

AMD Instinct
MI250X

AMD Instrinct
MI250X

AMD Instrinct
MI250X

AMD Instrinct
MI250X

AMD Instinct
MI250X

AMD Instinct
MI250X
NVIDIA H100
80GB

AMD Instinct
MI210

NVIDIA A100
SXM 64GB

NVIDIA A100
40GB

WaitlO/MPEEE <«

8,288
120,832
319,072
181,248

52,864
8,699,904
2,220,288

6,768

96,768

25,056

42,120

http://www.top500.org/

19.20
46.10
27.16
8.26
1,194.00
309.10
1.95
9.09
3.50

4.425

309
921
477
146
22,703
6,016
38

195

86

183

31

65.396

62.684

58.021

56.983

56.491

52.592

51.382

51.343

46.543

41.411

24.06
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HPCG Ranking (Jun., 2023)

Computer

HPL Rmax

TOP500

HPCG

32

© 0O N o o A W N P

e
N O

Fugaku

Frontier

LUMI

Leonard

Summit

Perimutter

Sierra

Selene

JUWELS Booster Module
Dammam-7/

Wisteria/BDEC-01 (Odyssey)

7,630,848
8,730,112
2,220,288
1,824,768
2,414,592
761,856
1,572,480
555,520
449,280
672,520
368,640

(Pflop/s)
442.01

1,102.00
309.10
238.70

148.600
70.870
94.640
63.460
44.120
22.400
22.121

Rank

© o 0 o1 A W P

12
21
25

(Pflop/s)
16.004

14.054
3.408
3.114
2.926
1.905
1.796
1.622
1.275
0.881
0.817

http://www.hpcg-benchmark.org/

WaitlO/MPEEE <«
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Graph5OO BFS, Jun. 2023

http://graph500.org/?page_id=942

Fuqaku 2020, Japan

R CCS, RIKEN Fujitsu PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz, Tofu-D 7,299,072 137096

Pengcheng Cloudbrain-ll, 2022, China

+ 2 4 121804.
2 HUST-Pengcheng Lab-HUAWEI HUST, Kunpeng 920+Tesla A100, Custom 6,999,55 0 804.3
Frontier, 2022,USA :
3 DOE/SC/ORNL HPE, Cray EX235a, Slingshot-11 8,730,112 40 29654.6
Pengcheng Cloudbrain-Il, 2022, China .
H Atl Al Clust 4 25242.
4 HUST-Pengcheng Lab-HUAWEI uawei Atlas 900 Al Cluster 93,696 0 5 9
5 Sty Tl Ll i, 200, Ll Sunway MPP, Sunway SW26010 260C 1.45GHz, Sunway 10,599,680 40 23755.7
National Supercomputing Center in Wuxi
6 Wlsterlg/BD_EC-Ol (Odyssey), 2021, Japan !:ujitsu PRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu 368,640 37 16118
ITC, University of Tokyo interconnect D
v JTX)IZiA\-Sora, 2021, Japan IE’)RIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu interconnect 276,480 36 10813
3 \IJ\IA,/?\APS—FXIOOO, 2023, Japan SRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu interconnect 221 184 36 10158
g LUMI-C, 2021, Finland Cray EX, SlingShot-10 190,976 38 8467.7
EuroHPC/CSC
Summit (CPU Only), 2018, USA IBM Power System AC922, IBM POWER9 22C 3.07GHz,
10 DOE/SC/Oak Ridge National Laboratory NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand 2R e egs.

WaitlO/MPEEE <«
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9
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Frontler 2022, USA
DOE/ORNL

LUMI, 2022, Finland
EuroHPC/CSC
Fugaku, 2020, Japan
R-CCS, RIKEN
Leonard, 2022, Italy
EuroHPC/Cineca

Summit, 2018, USA
DOE/SC/Oak Ridge National Laboratory

Selene, 2020, USA

NVIDIA

Perlmutter, 2021, USA
DOE/NERSC/LBNL

JUWELS Booster Module, 2020,

Germany Julich (FZJ)
Adastra, 2022, France
GENCI-CINES

Setonix-GPU, 2022, Australia
Pawsey SC

Wisteria/BDEC-01 (Odyssey), 2021,

Japan ITC, University of Tokyo

HPE Cray EX235a, AMD Optimized 3 Gen. EPYC 64C
2GHz, AMD Instinct MI250X, Slingshot-11

HPE Cray EX235a, AMD Optimized 3 Gen. EPYC 64C

2GHz, AMD Instinct MI250X, Slingshot-11 2,174,976
Fujitsu PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz, 7,630,848
Tofu-D

BullSequana XH2000, Xeon Platinum 8358 32C 2.6GHz, 1 .463.616
NVIDIAA100 SXM4 64GB, Quad-rail NVIDIA HDR100 ! !

IBM Power System AC922, IBM POWER9 22C 3.07GHz, 2 414.592
NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand ' !
NVIDIA DGX A100 SuperPOD, AMD EPYC 7742 64C 555 520
2.25GHz, NVIDIA GA100, Mellanox Infiniband HDR !
HPE Cray EX235n, AMD EPYC 7763 64C 2.45GHz, 761.856
NVIDIA A100 SXM4 40 GB, Slingshot-10 !

Bull Sequana XH2000, AMD EPYC 7402 24c 2.8GHz, 449 280
NVIDIA A100, Mellanox InfiniBand HDR !
HPE Cray EX235a, AMD Optimized 3 Gen. EPYC 64C 319 072
2GHz, AMD Instinct MI250X, Slingshot-11 !
HPE Cray EX235a, AMD Optimized 3rd Generation 181,248

EPYC 64C 2GHz, AMD Instinct MI250X, Slingshot—11
Fujitsu PRIMEHPC FX1000, A64FX 48C 2.2GHz,
Tofu interconnect D

368,640

WaitlO/MPEEE <«

2.168
2.0

1.842

1.411

0.630
0.590

0.470

0.303

0.175

0.10

12 &S5 EEER L

34

https://hpl-mxp.org/results.md

HPL-AI HPL R, ,, -
I Computer/Vendor erLops)| P90 |(EF| ops)| SPeedUp

8,730,112 9.9507

3

13
12

17

25

1.1940

0.3091

0.4420

0.2387

0.1486

0.0630
0.0709

0.0441
0.0461

0.0272

0.0221

7.0

4.5

7.7

9.5

9.9
8.3
10.0
6.6

6.4

4.5
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Oakbridge-CX(OBCX): 20234 9H K58

https.//www.cc.u-tokyo.ac.|p/supercomputer/obcx/service/

« EL1@H

Intel Xeon Platinum 8280 (Cascade Lake, CLX) (2837) x 2

— §&t1,368/—F, Omni-Path Architecture (OPA)

« XFTI7AILL AT L (Lustre)

. 128/ N EXSSDIESL, B E200TBOERERI7AILV AT LELTERT

— SSD#2#F;128/—KFKM>5H16./— H;t%ﬁB*Jw 912 ET&T&&LTH)(%*{S?&%L/
—FR), A& —R (H—I\, ARL—D, B A—R2yRNT—HEF) LD @EEREE

« F—414EE6.61 PFLOPS, TOP500 691 (2020811 8)

» BITHHE RV —VICEEERL, OBCXEFE/—KEEET HGPUY
—/\GEFRMIini-DP, Wisteria/BDEC-01DIF—A-2E /—KF |IZ¥HZ) 27

FA A gE

WaitlO/MPEEE <«


https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/

F RS E DRI

« —fi%H|
« KF - AHBEEICTEFEDHA (KEREIIRRXEBLE L TIERELADETFEA)
- BESfNELARE0FAEEETHWHARE
- 1R H
« PEICEFEDS
- FMABEEIF—MABDONL. 2(E
c EHE-ETVVIEEDY, RERE (NH) &FEH Y
« HF - HEFH
« RF - NHBEEHICTEREDAS
« AB1HIBHAORUTDEF, F7/-3LHE, FEx4E
- FHEBHEERL
- EFHEEHY, REBRSKREH Y

« FEEAREFREBLRFE - EEIFEMES (JHPCN) ~DREHEE
e HPCIZREBEANDIREHRFE
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—i&FIHI—X

https.//www.cc.u-tokyo.ac.|p/supercomputer/wisteria/service/course.php

o JIL—TaA—RAANFEIEENLULEIGERSNST IL—T)
— Wisteria/BDEC-01/ s /8—YF)La—X J (T FELE ¢ ¢ Wisteria

- RERFERZ-AHBEFRE oo BDEC-01
o F—U2 (/—FEFfE)ZEEA
. 3 ¢ o § 5 Platform for Integration of (S+D+L)
— Odyssey, Aquariusz#®ATES ., Wisteria  C.0t0 s & extreme Computing
— O/ATENTENHERBMNELS SRal—var /KR
+ AR b e
. /—FEE e T
— Aquarius®1/—K (8GPU)Z 5 BHLTHI A |yl Il 5
— %EE L ) (t?l J _‘/7“) 25.8 FEBS,F5%2)GB/S e 78 9T 1PL§:!:E§'I?B/S

c GPU IJ_'_l ;5 g External
— Aquarius®1-2-4GPUZEHELTHIA =l
- %Ej w:\ l./ WaitlO/MPEEE & NE R R —4
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oaJI5R

https://www.cc.u-tokyo.ac.|p/supercomputer/wisteria/service/job.php

ABZDT4)
INYTFaT
JRAK

IR TlXOdyssey, AquariuslEBIFREF| AL TS0

Wisteria-O (Odyssey) :>2al—3i3>/—KE
— XXX-0
— priority-0: 8% ¥ a1—, F—OVEHEE1.5E
Wisteria-A (Aquarius) . 7—% %8 /—F##
— XXX-a J—RHE{L
— share-XXX  GPUH{i
« MIG (Multi-Instance GPU) [Z&Y, GPURAZRIZHEIR[ =M, KOXATLTIFEHERET

38


https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/job.php

A==V a1—&2 AT LD

’ TELETIN
- MFREAE
 EEAKR
s BlEAR
- MJHDFF| &

- FMBFIESBS (2023/7/21) OER



https://www.cc.u-tokyo.ac.jp/guide
https://www.cc.u-tokyo.ac.jp/events/seminar/20230721.php

RARFHREB L I—DRA/NAVE
Wisteria/BDEC-01

Ipomoea-01

Miyabl

h3-Open-BDEC
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2006-2010

2016-2020 | 2021-2025 | 2026-2030
|

T S Hitachi SR16K/M1

1,024 GE Yayol

; 54.9 TE

e
Hitachi Hitachi OBCX
SR2201 SR8000/MPP (Fujitsu)
307.2GF 2.073.6 GE

Hitachi HA8000 Oakforest- OFP-|
T2K Todal PACS (Fujitsu)
A 100+ PF
Fujitsu FX10 *.* Wisteria -, ;.
Oakleaf-FX oo BOEC-01 HUlitSU
A EEay | H
N
Reedbush-
-t;/g_@z/ \:| U/H/L (SGI-HPE)
3.36 PF
FIFRE2.600+4
0
> Mjﬁﬂ: Ll pomoead

WaitlO/MPEEE &
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« 2022F 17 ERFM, 25+PB
. E1EE

e FPDLustre B OME T 7 4 ILDIITE T, 2022F68H 5N E

. LR —D AT LOWT NHICFBEES
et PR SR KN =

s BFMAEZLIZ5TB 100G
15% = HEE T 5 =2

- BMNEES (BEIFZ 2238 L)
« 7,200M/TB/Z%, 2,100,000M/PB/4
* Ipomoea-01D A DFFBEIAAH AJEE
2

BF v /XX OsAy/— K3k

BERA Y —

e
25.9 PB

Lustre {8

Oakbridge-CX

\_ Ipomoea-01 ) /

\ EeemRMAE & EORATIE 1 /

F——======/

Ml v /8 X

HNEBHAE
F7YU b

AhL—v
10 PB,
S3/Lustre
=ENVMe
AbhL—=
1.0 PB, Lustre

Aq r| us
J— REf

O:JIsey J — K&
Wisteria/BDEC-01

=),
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Miyabi (OFP-11)DHEE (1/3)
20251 A:ERRS

/ Miyabi-G : 78.8 PFLOPS, 5.07 PB/s

EE IR/ —F)

Supermicro

CPU+GPU: NVIDIA GH200 Superchip
CPU: NVIDIA Grace

GPU: NVIDIA H100

(7237, 3.0 GHz, 117MB L3 Cache)
Mem: 120 GB (LPDDR5X, 512 GB/sec)

(66.9 TFLOPS, NVLink-C2C 450 GB/sec( & /1))
Mem: 96 GB (HBM3, 4.022 TB/sec)

\S

X 1,120

mlliyabi-c : 1.3 PFLOPS, 608 TB/s
(Ij}‘l.FﬁCPU/—
& 118 PRIMERGY Server

CPU: Intel Xeon CPU Max 9480 x 2 V4w
(56 37, 1.9GHz, 112.5MB L3 Cache) x2

InfiniBand NDR200
(200 Gbps)

Mem: 128 GiB (HBM2E, 3.2 TB/sec)

S

X 190

InfiniBand NDR200
(200 Gbps)

InfiniBand NDR (400 Gbps), Full-bisection Fat-Tree

2024/1

1.0 TB/s

T
~—

HEI7AMIV AT L
Lustre FS

11.3PB
__ Allflash

DDN ES400 NVX2 x10

T

/ 454> /—R+FYRR R

LAECPU/—FK
+J)RRH

\_Intel Xeon 8480+ x2

EEME/—FA

NVIDIA Grace
CPU Superchip /

WaitlO/MPEEL &

University of 'I}uku[m 4

JCAHPC

[ =y e

w; o THEUNTVERSITYOFTOKYO

==y
=18
VAN 1854
IL—43
Ethernet
RDMA
S >
| KIRMEEITAL |
- YRTLEX) I
| Ipomoea-01 :
: Lustre FS :
|
N —— 2 _5L9_E§_—//J 45
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Miyabi(OFP-11) DI (2/3)

+ Miyabi-G: JEE 0¥ /—F: NVIDIA GH200
— §1& /—F: NVIDIA GH200 Grace-Hopper Superchip
e Grace: 72¢, 3.45TF, 120 GB, 512 GB/sec (LPDDR5X)

 H100: 66.9 TF DP-Tensor Core, 96 GB, 4,022 GB/sec (HBM3)
— CPU-GPURIEFvyaae—L Uk

JCAHPC

ﬁi{&ﬁ% S HHEKF

ty of Tiukuba (O | ) THE UNIVERSITY OF TOKYO

* NVMe SSD for each GPU: 1.9TB, 8.0GB/sec, GPUDirect Storage ({ viDIA Ge1200 Grace Hopper Superchip
- &t (CPU+GPUMD & §HE) hores e

(120 GB) (96 GB)

+ 1,120 /—K, 78.8 PF, 5.07 PB/sec, IB-NDR 200
» Miyabi-C: JLFHCPU./—F: Intel Xeon Max 9480 (SPR)

512 GB/s

GRACE /[ |
— 5+ /—F: Intel Xeon Max 9480 (1.9 GHz, 56¢) x 2 “’ I

6.8 TF, 128 GiB, 3,200 GB/sec (HBM2e only) P
Ag_l_ PCle Ge”4 \\; PCle Gen5
— RAn Ny
NVMe SSD IB NDR HCA
* 190 /—F, 1.3 PF, IB-NDR 200
» 372 TB/sec for STREAM Triad (Peak: 608 TB/sec) '(30’3%1253

WaitlO/MPEEE &



2024/10/30

Miyabi(OFP-11) DI (2/3) . JCAHPC

& > AR CoWRKY

University of Tsukuba M“" THE UNIVERSITY OF TOKYO

* Supermicro ARS-111GL-DNHR-LCC
- 1U2/—F. BEEKS

NVIDIA GH200 Grace Hopper Superchip

LPDDR5X HBM3
120 GB 96 GB
e o -

512 GB/s 402 TB/{
Grace
CPU
72¢,3.0 GHz .

B ® s / 450 GB/s E

T (BAE) Y.

PCle Gen4 ‘\ \_ PCIe Gen5

| A V
E 2 ' NVMe SSD IB NDR HCA
\ 1.92 TB ConnectX 7

5 R & IB NDR200

lafes \/ (200 Gbps)
WailOMPEE S 4
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Miyabi(OFP-11) D2 (3/3) . JCAHPC

_ 600 BT (g BENE
« J7ALILURT L DDN EXAScalar, Lustre FS
— 10.3 PB (NVMe SSD) 1.0TB/sec, “Ipomoea-01” (26 PB) % %I FA Al &&
« Group-A/B W& /—FKIEIILisLtH>a /U RigFat Tree THERE
_ (400Gbps/8) X (32 X 20+16 x 1) = 32.8 TB/sec
« 202551 AERBAMR. Group-A/BREIDEIE (X
h3-Open-SYS/WaitlO [Z&kYEH

IB-NDR (400Gbps)
IB-NDR200(200)

Igomoea—Ol

REBRABAN—D
26 PB

G -A :
e Group-B File System

NVIDIA GH200 1.120  DDN EXA Scaler
(HBM2e) 2 X 190 782 PF, 5.07 PBlsec = 10.3 PB, 1.0TB/sec

48
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(BHtE+T—2+FE)MEICKITIYRT—IL @
R DEFHIaL—a v F ik

e THHR S —IL(BETYSR)DR/NNAVIZEAF R BDIFEKIEEDT-
O, STER=FICT—2RE, W FEEDTATAT7TE2EALI-GTE+T—74
+ 28 (S+D+L) ) At B ICKDEFHIUZI AL —a FEFIRE

- (n+$i+7' A+EEVREICEBIT IRy — )Lﬁ‘t@i%ﬁ'ﬂ’]/slb vavFEE (#
R EEES, KR PEAE(EXEFEERELY), 2019FE~2023FF)

E%ﬁﬂ’]‘/?b"ﬁl?%ﬁrh?a Open-BDEC |DE%E :  ABDECY X T L (
Wisteria/BDEC-01), [EE 1% %#S+D+LIRES TSV IA—LERHEDIT,
ANAVDEENZ= ARIIEHL, =/ MO EE- HEBE N TCOHEERTE
EIHG 5012, FEt2IEBZHiIMZFZE

— N EERE - BERIN - B Fa— T & ERBICE DEFHFMEIEREE

— BRI 7 —4ERE) 7’ O0—F (hDDA: Hierarchical Data Driven Approach) ZIZ& <
=R A o~ S —

_ . . *.? Wisteria h3 0
_ = 'S en-BDEC
Hierarchical, Hybrid, Heterogeneous = h3 BDEC-01 / pen-BDEC
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h3-Open-BDEC

s1

MR+ T2 +FBIMAERBAISEHMY I+ 7 EE

https://h3-open-bdec.cc.u-tokyo.ac.jp/

@ ZIRE)J*EE X/Aﬁ *£1x1%§ﬂi'
F —/7\(~J:é¥ﬁ
E- ﬁj’ T ‘“ﬂﬁ(i%ﬁﬂ"] New Principle for
g % e ey
@ Bkb4g BT _Q%EEJ:ITj M h3-Open-MATH

Algorithms with High-

—7F (hDDA: Hierarchical [

Data Driven Approach) (SRS

ZIcHES<KEHmmE G

=
— 4 h3-Open-AT
. . Automatic Tuning
v Hierarchical, Hybrid,
Heterogeneous = h3 WalloMPHE 2

h3-Open-BDEC

Integration +
Communications+
Utilities
Control & Utility

h3-Open-APP: h3-Open-SYS
Simulation Control & Integration

Simulation + Data +

Learning
App. Dev. Framework

Application Development

_ h3-Open-UTIL
h3-Open-DATA: Data Utilities for Large-Scale

Data Science Computing

h3-Open-DDA:
Learning
Data Driven Approach

2 h3-Open-BDEC
/// ........................



https://h3-open-bdec.cc.u-tokyo.ac.jp/

HfFShORREESR *.? Wisteria

http://nkl.cc.u-tokyo.ac.jp/h3-Open-BDEC/ ¢~ ¢ BDEG-01

TEEFOEMROAT(S+D+L)MEZzBEZIZEHR F,/ ,,,,,,,,,,,,,,,,,,,,,,,
_ BHEEOEMROYR—EREELAL i
Y—RXO—k, YZaT7ILELEOHT—RRIZAR, RRAGEITIGRT—ILI R
TLTDERZHIET

_ RRAFEELEOHFRANA—TEAAD R

h3-Open-BDECHIAIZL D ( S+D+L ) @A Ial—lavIt kYK FEE
RIFDIEHEIZHRLDD, RKIRGHE=E-HEBNEHIBZHIiET (10701
MBEE),

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

DI AL—La EEL INSGA—RREITADT—ABZHE|FTESD
TP IBALKEIAL—a FEANEFE



http://nkl.cc.u-tokyo.ac.jp/h3-Open-BDEC/
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Wisteria/BDEC-01 EIZHITH
h3-Open-BDECZ{#ERLT- (S+D+L) Eﬁ

» V2al—iavET—SREMIEDRE
- BRI -EHAE (S+D+L RS
+ [UR-[NRDI-ODORK[BFEMT I
L—>3y
- RRKRSEEH, B, ELRE 3
» V73 ALRE+=RTHEER Eﬁv\:l/ R
—ay
_ HAHET 3} . “mimmgf _____ }M$me
+ UZPNEFALKEVZaAL—3y % (0 |2
— BK, ERK o

1. Data packlng

. BfELSal—tara—Ro(S+D+L R [ |

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

> 1i3-Gpen-BDEC
m/// Big Data & Ext ¢ Computing

2. Send-data extraction from
the buffer, and data sending

ufer —T Goupler procedures

a extraction

* Also applicable to full coupling,

—_ . SRR - 7 f
AN l J: é = [ 1t 3. Data-packing after the
[ ||='] 152 interpolation process =

the buffer

-0 pe NFOAM Model procedures

WaitlO/MPEEE &
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Al for HPC
NDERH

?+Y Wisteria

¢~ ¢ BDEG-01

Hierarchical, Hybrid, Heterogeneous

h3 Open-BDEC

Big Data & Extreme Computing

« Odyssey-AquariusiE#

— MPIZ KB EIEAT]
e O-AZFEWTMPIZTOY S AIXE ML

— Odyssey-Aquariusfdl l&Infiniband-EDR

(2TB/sec) THEE SN TLVS
VI 0T T7HFE

— O-AfE# {5 : h3-Open-SYS/WaitlO

* |B-EDR#ZH (WaitlO-Socket)

s BEIT7AILY AT L (FFS) #2HEHE (WaitlO-
File)

— EEEIT 5 —:h3-0Open-UTILIMP,,c0x-

BEZESEE7ILITIXLA

L JO ¢
) 4
L G 4

Platform for Integration of (S+D+L)

Wisteria Big Data & Extreme Computing

BDEG-01

Y3alb—vayv/—F#
Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8PB/s
Shared File
System
BTN
SART L
(SFS)
25.8 PB, 500GB/s

Fast File
System
BEERIFAIL
ART L
(==Y
1PB, 1.0TB/s

T3R8/ —FH
Aquarius
Intel Ice Lake + NVIDIA A100
7.20PF, 578.2TB/s

External
Resources

B i S
External Network

SNEBRYRT—2

h3-Open-BDEC

He+EE+
1—T4)T1
W& 2A—FT1)T4

YEalb—iav+T—4
+ 2% (S+D+L)
FIUREIL—LT—H

h3-Open-APP:
Simulation
HEME7Z7IVHS—2a Y

FLOETEIRE
HIEF LTVZ LS54T

h3-Open-MATH

ik - S{EEE - h3-Open-SYS

#Hi & S

h3-Open-UTIL
KRR ER T

A—T4 VT4

h3-Open-VER

h3-Open-DATA: Data
FREEREE T :

T2 EE

h3-Open-DDA:
Learning
T2 BE - BWEE

h3-Open-AT
BEIF21—=24

54
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h3-Open-SYS/WaitlO
T—3RITELIMT IR, 2020] “RR ouee

/—F &, Odyssey
Wisteria/BDEC-01

T2 2B/—FH

BgAT—%

¢« ANTAOVZTFRRETCOELGAAVAR—RY
METZ7AILIEREES AT ELTEE
o FHHEE
v Odyssey~ AquariusflE i
O IB-EDR#ZH@&1E (WaitlO-Socket)

O 74 )L#EH (WaitlO-File) h3-Open-BDEC
v 5L DN DT —AERF (BRI T —423F) s nsgEm | YSIb—sav+T—4  HA+HEET
v BaAH - BEHLO RS R T LTI
WLITISIrE i h3-OpenMATH h3-Open-APP: 13.0pen-5YS
» API:C/C++, Fortranh SFF U H L AT &E
h3-Open-VER h3-Open-DATA: Data Wipsi el
vV MPISA 343 71— X%l ST S b

h3-Open-AT h3-Open-DDA: Z h3-0pen-BDEC

. BN T5— (h3-Open-UTILIMP) b0 I ) G

WaitlO/MPEEE &
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ERSAL—2a D= NDhTS5—

(R, I\

e REEDHTZ— (Coupler) :ppOpen-MATH/MP

—1
|:I|:IIE|I:IEI'I HIZIE

..

— BHGEE2D: KK (NICAM) +i8;£(COCO)) D7 T r—avD5EERK

(Weak Coupling) 9 1R—k
- BT TV —2avF1BEOHEEYS

applicable to full coupling,

4. Data extraction

e * Also
Put data App. A multiple applications
I : Model procedures
ey gt | Settime _ ___ . V| 2. Send-data extraction from
the buffer, and data sending
| —
P data to the buff Draw data from the buffer Coupler procedures
QY 03ta To e DUutrer
//(_ Send data time
1. Data-packing Rec data
into a buffer e e o
Coupler procedures ’/r Intginolhicy raw cata from the bufter
. 7 G data to the buffer
3. Data-packing after the =
B interpolation process  |{ === =====" I i from the buffer
276 280 284 288 292 206 300 304 Set.tim
==1 T 1T e = Model procedures
100 120 140 160 180 200 1.3 2.6 3.9 \ App B et_data J

WaitlO/MPEEE &
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B+ T—2+FB IBEEXETS
ZEEHTS5—h3-Open-UTIL/MP

i

« BLOYMBETIVEROTUOY U IIINEFTERIE-HET A= DHEE

— MPLEE. BZIFEER. R FREIVELTEFEDE

. FE R D 53E AT
7)1/%?‘?'6’%)%’7*11 D35 ERFE S AV A BE

IBEEEEDth, /KD HTZ—IZ1E1

— RNV LT, &R RKUBIFER DAL —av TR > TEMEREEF#
 Fortran/Ca—FK (EET L) EPythond—F D I5EREEIR T HHHE

— Fortran®>C Tt i=7 055
LRITDEREGTEICR>THFEZ
ToTE=HTS5—%. PythonlZ&k b
o(%ﬂﬁéﬁ’u‘:Al *ﬂz X %E __Wﬁ, ) 5% - SREFIL
{EIBZOT—oO0—FModE
FATZEH L OHEEIL T

« O-AFIFA:Waitlo: M EE

WaitlO/MPEEE &

orera
7 32
h3OMP

2 2

HhuFUs

Fortran/C7 7') &£Python7 7 DERETE DR K K]

(J\X-5=)Il 2020]

57

.L\

&3 aL— /3/0)7/"1'/7}1/%?‘1 FEIOETFILOAETHY

A#R{E
FRPF TS
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ABAFX (E L&)

— https://www.fujitsu.com/jp/products/computing/servers/supercomputer/a64fx/

— https://old.hotchips.org/hc30/2conf/2.13 Fujitsu_HC30.Fujitsu.Yoshida.revl1.2.pdf
FUJITSU PRIMEHPC FX1000

— https://www.fujitsu.com/|p/products/computing/servers/supercomputer/

3'd Gen Intel Xeon Scalable

— https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-intel-xeon-scalable-
video.html#qgs.zb3uOm

— https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-xeon-scalable-
processors.html#gs.zb4d00

— https://www.hotchips.org/assets/program/conference/dayl/HotChips2020 Server Processors Intel Irm
a ICX-CPU-final3.pdf

NVIDIAA100 TENSOR3aY” GPU

— https://www.nvidia.com/ja-jp/data-center/al00/
— https://www.hotchips.org/assets/program/conference/dayl/HotChips2020 GPU NVIDIA Choquette vO1.pdf

WaitlO/MPEEE &



https://www.fujitsu.com/jp/products/computing/servers/supercomputer/a64fx/
https://old.hotchips.org/hc30/2conf/2.13_Fujitsu_HC30.Fujitsu.Yoshida.rev1.2.pdf
https://www.fujitsu.com/jp/products/computing/servers/supercomputer/
https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-intel-xeon-scalable-video.html#gs.zb3u0m
https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-xeon-scalable-processors.html#gs.zb4d00
https://www.hotchips.org/assets/program/conference/day1/HotChips2020_Server_Processors_Intel_Irma_ICX-CPU-final3.pdf
https://www.nvidia.com/ja-jp/data-center/a100/
https://www.hotchips.org/assets/program/conference/day1/HotChips2020_GPU_NVIDIA_Choquette_v01.pdf
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ol ¢ & Wictars
SE) I 0(ETH) "‘ mﬂﬂm
> h3-Open-BDEC
P o Dot & Extrams Comptin

Wisteria/BDEC-01%| i A&

— https.//www.youtube.com/watch?v=1bbZV0O6-UQqg
h3-Open-BDEC: Az HP (T E /)
— http://nkl.cc.u-tokyo.ac.jp/h3-Open-BDEC/

Wisteria/BDEC-01 & h3-Open-BDEC#E /T i&E (H A :E

— https://www.youtube.com/watch?v=CsJ 9aGNXCqg

— https://www.pccluster.org/ja/event/pccc20/exhibition/itc-u-tokyo.html

Wisteria/BDEC-01 & h3-Open-BDEC#B4\ & & (35
— https://www.youtube.com/watch?v=]X51NF2LniE

WaitlO/MPEEE &


https://www.youtube.com/watch?v=1bbZVO6-UQg
http://nkl.cc.u-tokyo.ac.jp/h3-Open-BDEC/
https://www.youtube.com/watch?v=CsJ_9aGNXCg
https://www.pccluster.org/ja/event/pccc20/exhibition/itc-u-tokyo.html
https://www.youtube.com/watch?v=jX51NF2LniE

